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COiMPLETE SPECmOATIOK 

Improvements relating to the production of Cinematographic 

Fihns 



We, W.V. Optiscehb Indttstbib "De 

OuDE Delft" of Oude Delft 36^ Delft, 
the Netherlands, a Company incorporated 
■ under the laws of the Netherlands, do 
5 hereby declare the invention, for which 
we pray that a patent may be granted to 
ue, and the method by which it is to be 
performed, to be particularly described in 
and by the followinff statement; — 

10 This invention relates to the production 
of cineiaatographic films. 

When phenomena which axe to be 
filmed are of poor brilliancy, it is neces- 
sary to use sensitive film material, as 

16 otherwise the density would become too 
small in consequeiice of the fact that the 
exposure-time for each image must oi 
necessity be short. Sensitive film material 
however, has small resolving power, bo 
that the image quality expressed in the 
total number of lines across the height 
or the width of the image becomes too 

small. . . • . 

For varioTis applications, for instance 
X-ray cinematography, this small num- 
ber of image lines forms a eerions, dis- 
advantage, oecause on account of it, in 
the images of 16x28 mm. on the nsual 
36 mm. film, too few details are visible, 

30 Of course for 16 mm. or 8 mm_. film this 
disadvantage is even more serious. 

Attempts have been made to obtain 
more details bj using a film of larger 
In this way, the result ig 

$6 obtained that, when the same film 
material with equal reisolving power is 
used, the number of image lines increases 
directly proportionally to the linear 
dimensions of the image size. The prac- 

iO tical realisation of this idea was ham- 
pered, however, by the circumstance that 
a special and comjplicated projection 
apparatus must be nrnde for films with the 
large image size, instead of using the 

4jS eyiflting projection apparatus for 35 mm. 
Or 16 mm. film. 

Another serious disadvantage of the 
use of the larger film is that the perfor- 

(.;. fttioi) necessary fotr transport tends to 
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cause tearing of the film, because the pre- 
sently available film material cannot stand 
the relatively great force which is 
exerted durinsr the transport. 

According to the present invention the 
pictures are made on an original film, bb 
preferably imperforated, of which a copy 
reduced by a factor k is afterwards made 
by photographic projection printing on a 
perf (»:ated copy film, the copy film having 
a resolving power at least k times greater flO 
than the resolving power of the original 
film, k being a number substantially 
greater than one. 

On account of the larger size of the 
original film, pictures with considerable 65 
detail can be obtained, in spite of the 
limited resolving power. When the 
copy is made, the exposure time can be 
made as long as necessary, and so less 
sengitive films with great resolving power 7§ 
can be used, so that the amount of detail 
is not decreased. When the copy has 
been made in this Way on 35 mm. film or ■ 
16 mm. Mm, the picturee are as rich in 
details as those m the original film, and 75 
can be projected with the aid of « normal 
projection apparatus. 

In order to keep the camera as simple • „ 
as possible, and also to avoid the above- 
mentioned difficulties with the perfoia- 50 
tion of larger films^ an unperforated 
original film will be used' by preference. 
The transport of the original film can then 
take place in known mjanner, for instance 
by leading this film between two rubber 85 
rolls. 

The use of unperforated original Sim. 
entails that when no stpecial provisions 
have been made in the camera, the pic- 
tures are not always spaced apart by go 
exactly the same distance. This dis- 
advantage can be met by correcting 
possible differences in the distances ; 
between two successive pictures during' the 
copying on to the copy film. SB 

Preferably, the pictures on the original 
film are projection printed one by one on 
the copy film, the original film being 
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3. In the aboye^described ^ay the 
required accuracy of 1/100 mm. m the 
mutual position of the pictures on the film 
3 can be realised in a very simple way. 

5 Finally, in the figure are further in- 
dicated a feed spool 15 for the copy film 
3 and a feed spool 16 for the original film 
1 . A lamp 17 and condenser 18 provide 
the illumination of the ima^e on the film 

10 1 which is required for making the copy. 
The objective 2 is provided wi'Ui a 
shutter, which is only opened when the 
film 1 has been accurately adjusted under 
the microscope 13. 

16 As a matter of course, th« necessary pro- 
visions are taken to ensure that the film 3 
does not receive tuidesired light, which 
provisions are not indicated in the draw- 
ing. 

fa What we claim is : — 

1. A method of making a cinemato- 
graphio fiilm, wherein the pictures are 
made on aa original film, preferably im- 
perforated, of which «. copy reduced by a 

25 factor k is afterwards made by photo- 
graphic projection printing on a per- 
forated copy film, the copy film having a 
resolving power at least Je times greater 
than the resolving power of the original 

80 film, k being a number substantially 
greater than one. 

2. A method according to any one of the 

S receding claims, wherein a film giving a 
irect positive image is used 'as the copy 
86 film. 

3. A method according to claim 1 or 2, 
wherein possible differences in the dis- 
tances between two successive (pictures on 
the original film are corrected on the copy 

40 film. 

4. A method aceoi-disig to aay oais oi Uie 
|)r«eediiig elaiias, ^vlierom fche piotures or 
ill!} orxg'iaal filxti. are projection prijsted o;t!<; 
by oFio OB the C(>py Mm, && orig:i:oaI film 

46 hmig trs;tis|Kirted befewesB the prixiting 
axpoBiires alosig approximn^eiy onual di«- 
tances iJorres|xmdir!e: ajsproxixnately to tl-e 
distsiJics betwses iSe cexdres of ma pic- 
tures on the original film and thecopj film 

60 being transported between the printing 
exposures along exactly ec^nal distance? 
corresponding to the desired distance 



between tha centres of the pictures on the 
copy film, and after such transport of the 
films the position of the original film is 66 
adjusted, if necessary, so that each picture 
on the original film occupies the same posi- 
tion during the printing exposure. 

5. A copying apparatus for utilising 
the method of claim 3 or 4, comprising 60 
film winding meana for transporting an 
original fillm along approximately equal 
distances corresponding approximately to 
the distance between the centres of the 
pictures on the original film, an objective 65 
by -which the pictures on the original film 
can be projected, reduced by a factor Je, on 

to a copy film having a resolving power at 
least Ji times greater than the original film, 
Jc being a number substantially greater 70 
than one, .a film winding mechanism by 
which the copy film can be transported 
along exactly equal distances correspond- 
ing to the desired distance between the 
centres of the pictures on the copy film, a 78 
microscope which in its operative position 
is fixed with respect to the objective and 
is f ocuesed on the original film, the eye- 
piece of the microscope being provided 
with a mark, and adjustment means by 80 
which the position of the orignal film can 
be adjusted until a mark on the orignal 
film, which is provided in a fixed position 
with respect to each picture on the original 
film ooinDides with the mark in the eye- B6 
piece of the microscope. 

6. A icopying-aippanatus according, to 
Claim 5, wherein ike film winding means 
for the original film^ is coupled with the 
film winding mechanism for the copy film, 90 
so that the two films can be transported at 
the same time. 

7. A method of making a cinemato- 
grajphic film substantially as hereinbefore 
described with reference to the accom- 06 
panying drawing. 

8. A copying apparatus substantially as 
hereinbefore described with reference to 
the accompanying drawing. 
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732.8 66 COMPLETE SPECIFICATION 

/ SHEET jijjj drawing Is a repndu<Xlon of 
the Original on a reduced scale. 




